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Heus,quid profeciſti in Geometria? de lineis & potis 
ridicula quzdam rener, Quid in Arithmerics * dicir, 
ſe bene Numeraturum, 6 adit pecunia. Quid in 
ARronomia ? partcm ſpharz Zobamnis a ſacre. Buſco, 
aliquando audivir adoleſcens in Schol4. Quid in Mu- 

» fica Þ Muſicam cantores ſcire aur in templo. Cedo 
quid de PerſpeRivi & Coſmographil > nec nomina 
audivit unquam, Curioſa (inquit) ſunc bc & plena 
periculi, actas eſt arcingere, 
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4 he Principles, nA 


idmerick is the Art of | num- 


; every thing is ſaid to be/or 
3 From the Colle&ion of Unires ariſeth 


' multitude of Integers, from the artiti og of an 


Unice, parts or / alot, and ite qu 
WHMErS. 

4 All- numbers are,” or may! | he nbinfſe 
with nine notes or figures, L. 2.4791 $:6.7. 8.9. 
neceſſarily fignificativey and the cirde- or © 
©, Which is  abquiſGaive before! Thbeyfrs and 
afrer Parts, ſerving- onely'to protiiece the ye 
lor of-a figure by' place or degiee' iff Inte 
after  Integers, - to' extenuate- in Parts. 
nn” The place of aF that | 

The place of a Figure is that ſeat it poſ- 
effect, whereby it' afſumeth « Tarber or = 
eſtimate according to its remotion roms 'ot ot 
vicinity to the Unite place, © * ? at 

6 The Unite place feared immediately be 
fore the ReQangular ſeparating Jine is'the ht, 
from: which there' 20D n- che plites ' an 
A 3 | _— 


orderly progreſſion of Integers towards the 


Ge ep ns th candy 


—_— oy 
= | reper, hctI befote the ſepara- 
H ting Hom (i = Se y); a fraRtion xd, 2 


j: ini number both before = mm 
[| 3s Koa 


| \ PII or notfgion of in thus 
J therefore, after each third place which makes 
Fl Wis era point from the ynice place; ben the 
Et, er the firſt point ſhall be of M rhoufands 

| anos the fn ale +9 MM. ether 
| | wilinwy and fo forthy the middle place Knoce 
By F4x5S114the other. C more: jgrmyraduy!: 25: in 
Yj this Example whith is che durybtr of {ands equal 
+ to the ſad capacity of: the whole rant leaft, 
Ft] and is in the way to Archimedes his SLapquinant. 

| ls '1 at(T. > 

| gm. Bv-70%, Om 5. 49 3” mw fn; 
4 634725 735'853600'290/00.'000'a08% db> 
of EN EB iS cx EX.'£x C3 Cx. Cx1:0. 
| = Fo 06 : ln $1 IJ aiTd + 
© 620448 46 491'733/239 '438/360'06- {pluck - 
Y Us the number 5 of combinations 4d _— 
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or lecters, tho varieties whereof) ace 
diowlly: maop, that worn 1 rerss Hfgots 
ans os co no es 370m 


Fo The hotation of Pradfions; Whith are , or 
ſuppoſed to be written or expreſſed In twonuty- 
bers, one above the other thus { the JoWer ;ter- 
med the Dedominator equell 1d! $8 unite of 
cores, divided: into 10 many. parts; the; upper 
the Numerator numbring bow many parts mit 
be taken of the lower. : Now//altlhonghy gny 
number nay be the Deaominavar, :y& bets 
(chanks to the Inventor -wWhog5ehe wes) 4s 8 
limitation aſhpned. the Detwmihgtor: 18 any 
operdus Reſolution mult be. a,Decamal Densy 
minator taken from the Tablabefose, nor ex 
preſſed but conſtantly undedſtgetds mate; wp -of 
an unite and cyphers ſo many,9ngex8d} 288 
there be figures in the - \Nudaerd Dy after the 
Re&angular line. This way-{ay484þ>:Red pains 
of protix reduſtions; intricate WAgWngs 58 

clle, nacurall, aaid<legaiie. - Iazaging hÞ ;Jalt 
figure the unite plact- add prondwace F491 [85 
Integets, as [15 that is feventy-ofiye(huadred 
parts, or if your pleaſe, ſeaven: tonghs,: Bays melt 
dredehs. Sb 2: nn} +72 halle »ir brig ,n2dz0 


*& Ria! 70 
, £6666666666F6666666 6096 8ERDY, 


ag) a thouſand-more- fixes: 15-0 £ polt yet 6 
preciſe,char\ic — halg ſands, 
TJ 4 
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be Fur ot = 6 


Day 9 


oro ww places will inſenkibly 


ffs So $33 9333933333 * CO OLY 


Here note to ſupply the vacancy of the places 


in the | Numeracor with FIST prehxed 
as ' ©000007..: | 


.--T0 Equal Prations | are 'thoſ which 9b 
proportional, namely when the Numerator of 
one-is to its 'Denominator, 2s the Numerator 
of another \to its Denominator. > 
+ - 11 Thoſe'Numbers are faid ro. be p 
tiopall or Analogicall, when the Ratio of the 
1*to the'24 js*equal to the Ratio betwixt the 
34 andthe 4* - which the Greeks term-jnmma 
& my AG ow the Antecedents or: Con- 
greater .or lefler; and-this 
Ratio is Ro fonts s by dividing the Antecedent by 
the Conſequenc:* 

212 Any Number #40 an Antecedent 
thay be cottipared with any oumber a Conſe- 
atlone HIRE 13 t0:30: that compariſon 

either #42peR of the difference, 'as 18, 
_- the Arichmeticall habitude ; or in refpect 
of the Quitleritz 25 2 4: by which-is known 
how often.ofie eonrains. or is contained of the 
other, and tis called the Geomecricall habinade, 
Or Ratio a pp 

_ 13 'This Ratio is either of Equality yy 2s 
F3 tur bly as 7 to's ti which Of the 
wy 'vf 'bf ths leſſer, wher:the —— 


ivleaR;as 5 to 5.Each of cheſe eirher maltiplex, 
when the Quotient is/ purely an Integer, as 43: 
to'7. ſextupla; 10 to 1 decupla'; /uperparti»: 
eularis,whenthe Quotient is x and one Aliquot- 
part befides, as 7.06: 14 cald: ſeſquifſexra; 
and here the difference is an Unite'; /aperparti-: 
tur 'when the Quotient is x and fome more 
parts beſides, as 9:to-5. tis 1: namely. qua-" 
drapartiens quinzas'* multiplex | fuperparti- 
calarir , when the Quonent is above 1 and' 
ſore one part beſides, as 15 to 2 iis ſeptupla: 
ſeſquialtera :' multiplex ſuperpartiens , ales 
the Quotient is above 1 and ſome more -parts! 
beſides, as 17 to:5 is tripla ſwperbipartions 
quintas , When tis of the lefler raiso.prefix ſaby 
as2'to I5 ſubſeptuple ſeſquiaters. 4 
: 14 If berwixt ſufficient rerms che Ratios are: 
equal, the Proportion is Geomerrical : if the; 
differences , Arichmetical : if betwixt' any :of 
the terms immediate. and al ; tis continued +. iff 
onely berwixt 1* and 29, the' g1 and' 4! 
tis diſcontinued. | T7 
X FAS... $$. -- © $: 2 
Graw:S3 3 9 27 81: contim: ter gn 55 
4 123.18 54 diſcontiits fign.++. 


Ak $3 6 9 13 1 contis:its pg 14 


| 4.7148 {21 diſcon:iee fign>'1, 
£20) T I5 Bec ſe 
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"I Becaufe the Arithmetical . faculty coh- 
fltech inthe Adding, Subſtrafting, Multiply- 
i8p, Dividing; Extracting of Roots and the 
dextrous application of rhe ſame in the perfor- 
marxe of. any queſtion ; confider them under 
the notion of 5 operations: | 
- 16 Addition then is of ſeyerall numbers 
given to find 3xoy owdytperey the catite ſutnime, 
which new found number is equal to all the 
Parts ; whoſe fign + is the/fign of afhrmation in 
ſimple. pL /in-compound and fGirhple quantities, 
and that quantity that beginacth with ao fign 
befoce ir Lappolth it» i : 7 
17 Subtra&ion taketh one quantity out of 
another to find the remainder , which is fua- 
pops the difference, the ſign of Subduction: as 
aſſo of negation let —— be in ſimple ; mb. :in. 
cotnpound and fimple quancities. | 
'-18 Multiplication to ewo . numbers called. 
FaRtors /atera, tmraraandt oy Multiplyers, » 
fiitechche 52yiuweor faſt ReSangle of plane 
in ſuch a Rarzoto one Fator, . , , 6, «+ 
as the other to an Unite 444" * 
namely .4.6 ef of MDs 


Y y SS &> 


= | YT of YES | 
its figh + or commonly none berwixt the quan- 


REIes. - 9, Wo? FS OT WR. > PYS 
. 19 Diviſion ſeatcheth our the Qurotient: ite. 


. ſudiarariwed''} a5 the Divitiend ro the Di- 


9-Ub2- RI viſor, 


vir) theſe. z Numbers Eaclid cals pen 


jhplueres Be (rn as 1 i 232432 yy 


hence note an unite either FaQor or Dividar 
akers- not the-/other, © :: 
8:96 > oe <5 Dividend above 
ixsfign is « long line betwixt the ———— — 
: --Diviſbr beneath 
. 20 ExtraRion of Roots Is 5 theinveltigation 
of: ſuch # {ide ior Root ofa number, - which 
-auſtiplyed imo ic ſelf according to the of 
the number, & 6fcen that ic produce the nor. 
ber it ſelf: ſv 12 is the ſquare:'Roo of x44 
the 2* poreffas for 13 «12 is cquall (:thals 
marked ==) to hg4: againz y the Cubick Root 
of 185193 wk. 4 5) «= 57 = 85197 the 
3* portſtas oc. Is the fign of 2 fimple pe- 
reftar, and if the pereſts be included on bork 
ſides ic denores its nniverfall Root. _ repre- 


| fents a quaarare, the 2* power fame 


” DA c a Ciibe' the 3* Aero, Ber 
= AAA: qq 4 rr. Yen 
x" ower vit, AAAA == dof 
21 Any quantity thay be deſigned by tay 
Species v © gby A. 
22 The Catholick Theorer if A repreſentche 


Anteredene, 'Crhe Confequent, and it be A : 
'C:: arr and the Ratio be R that Ac 
-==C a : for becauſe A CR and 'a#* 
eR * ' the terry ace the ſyniethus, CR: = 


* 'f FP | 


Ct: cR :c therefore CRc'= CcR 
pamely the fa& of the excremes = to the 
of the means ih any 4 terms Geom, 

Sar ily Heike. © * Wo 
23lfA:C::a* c then alternately 


Afa;;t C::c echerwiſe Ac were not —= 
-a-C as is proved by the former; alſo inverſed- 
lyC:Az:ic:a by the ſame argument. 


24 In A*C** a + c. Arithmecically 
-proportionall A: 4c the fumme of the ex- 
\tremes = C +a ſumme of the means, if D be 
the difference it will be D4 C=—= AC 


:D# c = a the terms are. the ſame thus 


D/+4C:- C :: D+c C therefore -D + 
Cyc = C4 D+c. | 
-.':25. In the- former Table the upper numbers 
are Indices in --- of the terms or places below ; 
adfirmative of Integers, wegative of Parts; a. 
eypher being put the /ndex of the -monad or 
unite place the Ratio of the terms below in -:- 
deemphe from the lefrcoward:the right hand, ſwb- 
deenple fromthe right toward theleft hand: the 
ative index 18 diſcerned by a line ſwperimipe- 
hd as 3 if the indices be 3, rt or 3 3:ithey 
are homogeneal if 3, T or/;,, n heteroge- 
meal in adding and ſubſtraQting. 
. /26 The conyerfhon of FraQtions , whoſe 
Denominatpr is. 'not decimal, to a decimal 
Fraction, a;iprevenient- work; as' the: onde- 
cimal Denominator to the "ondecimal Numer: 
@ ſo 


of Arithmetick. 9 

ſo a ſufficient decimal Denominator to its Nume- 

} rator to be diſpoſed after the Separatrix and 
Cyphers prefiaed, if any void places. Thus 


7 
cm_ 20 :17:;: 1with Cyphers, to|85 


20 

that is, divide the Numer: by the Denomina- 
tor the Quotient is the Anſwer , again the 
converſion of decimal FraQtions to ordinary 
Fraftions a Subſequent work as 1 with Cy- 
phers: tots Numer: |35 :: fo uſuall Deno- 
 minator 20 to 17, that is, multiply decimal 
Numer: by the ordinary Denc minator for the 
more famous Numerator. 


By which you may compoſe theſe « per 
Tables , according LEA iff the 
\ firſt che poundis theunite, uſed when the que- 
ſtion is given in pounds, in the 2% the ſhillin 

is the. unite, when given in ſhillings, the 3 

pound Troy is the unite ; the 4* pound Aver- 
. dwpois, the laſt of any unite divided into halfs, 


quarters &c, 
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a= 17916 | 
"I. 17708 c 
= [75 

z= 17297 | 
2= \7082 

1= 16574 | 
8 = 456566 

z= 6458 | 
2= 19249 


g= $3125 
4=[25 

3= 175 
2} 
1= 19525 
15=1255594 
14= 1954685 
13 == jo507S1 
12= 1946375 
11= 1942963 
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18— 075 | 
= 
| 

| 


9= (375 
$8=12333 33 
JT= 1929166 


©, 


penc 
=. 


6=925 
5= 1920833 
4= 1016666 
| bk. =o 

= 008333 
1= (904166 
3=1003125 
2= 100208 3 
1=1901041 
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farth. 


| 
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b= 45416 
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133333 


WEI 

8—= j03125 
7= 1227344 
6= 933438 
5=|O1953k 
4= [21 5625 
3=— [211719 
2— 1007812 
1==1003906 
3=1002929 
3=(001953 
I=[2000765 


drachmes. 


arters. 


qu 


i= 175 

FU 

47 [25 
47 11375 
$4 1125 

$4 (9625 

447 12468 75 

2<4<4F 193125 


Si" ww Þ® 
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rel (215635 


6— 00104 Fx 
5= 120086 
==100069 
3=[00052 
2==[00034 
I=lo0017 * 


of Arichmwick. 
:©;> The Operations. - | 


b->2:-, Addition lego Sing 
© & Frer the numbers rg are aig 
in their Fro | 
; egian! £ 'Mx 1 thexig 
ther eplaces the © pada rae 
8 YE” is 54h; ,, In the bobhe 


's; x; 
F 
M2 {14200000 £313 


mcx1 
—— 

5.67437: 24 220 

©4385 ſererals | 


127 Foo ymer age. 
| | =: j9o0 jen 


41500. Aſher 


2029u8Y 0 .1. $hyanTV aphrals 
2h 2L Ee! 8 qpugns Tphp th Fa. af 


5" [MBs 21[2 2£ 91: nain2d 
OI 1191724 9017 2956 'q 211712 903 ai wþ 


291) pd; dl , 29199h 11219 git 22700 9d 
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F 
* + 243 Iu. its 
2 5 6 73: ded 'q- 
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- 48 6437503 f 
3716895833 
24 152921666 
IO 0 Io . IO ob. ;3c] on META 


Sas. i... 


"I 14. 1:0: ae cal um; Di 


beſt probation Soxtwaris;; is FA 
king ownward and upward ; a fig 
nines being fallible, and —_—_ of Sub 


trations tedious. 2 21113 
In Specious .quantities connexion- of + 


Symbols Keeping th ſignes is Addiodt ; 


2! 8tovit -> 2 Int | 
FIN lb map = 7) Y 4 ; 


Hb: 36b-2b4 qt} F* 


or logarithms 


56 o0Jy *. "if 


\\ O00 PO 3 
bby OIath}. 


Tek, -«Subdaion up@ipe ms. 


þ » tne. the diſpofionfghh Adinbers as be 
| ing at the rm, not 
dowt'in An yr arts, eee differenc 


of the notes in cach degree, the ſubcygher 


of Arithmetick, I ; 
* taken from the wwmerator & quo: Wherein if a fi- 
"Þ gnre be lefſer then irs coordinate in the other, 
| uppoſe 1 added- to that leffer figure takenfrom 
>| the next ſuperior place, which muſt be compen- 
; 


a OO 


faced either by the augmentation of r in the in- 
ferior,or diminutioryt 1 in the ſuperior, | 
| 5 604 An. munds | 
672 Numerns & quo : Jati 3655 An:Chriſt. 


| 451 ſubtrahendus 
| 221 differentia queſit. "Wm | | 
L s d. 48641665. 678135 | 
eo RT 214673 : 
I9 O07 of wy 
29 og of 291270833 463463 \ 
| 


The proof is made by adding the difference : 
and the ſubcrahend co be equal tothe Namerns 
c qu0« 
Specious Subdudtion is che connexion of the 
ſymbols given ; the fign of the ſubducends ad- 
etion changed into the contrary. a 
n 5, 


Bs $a \3a | 7a | 3 c 2 atb{2 aq abl4 4 3 363 
tolle 2 a 7a 3a \-4d | a-b 29-2 abi3[2.4 4.3.4 
Reſt, F 4-2 a'3 8-747 at; aſ3 ct4d a t2b 44 tab? 1 tl7 7 
hoceft 3 ai -4@toa | , hw or logarnbms. 


No Addition or SubduQtion of parts can be, 
till they be reduced tothe ſame denomination, 
which is by dividing the denominaters by their 
oreateſt common diviſor, and multiplying the 

__ terms 


| EE EET 


: noo EOS 
as — — ooo — Or > oy I Oo, WEAR ne Or SE I —_—_ 
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I4 An lars 


terms by the alternate quotients, then ſuffix the 
common denominator under the ſum for Addi- 


tion, the difference for SubſtraRion. 


ac +bg | 
a +b ATED? : ae 
4) ds p 3 becauſe 2. ::4 doe: be 
g. C 
Ws 
dge 


. Multiplitation Nonamaants 


x order the Factors a right place that fa- ' 


For above that hath moſt ſignificant f1- 
gures and biggeſt, place the other under (o, that 


the moſt right hand fieutes anſwer perpendicu- * 


larly, and multiply all the notes of one fator 
into all the notes of the other faRtor, writing 
underneath the particular fas in their due 
places, and at laſt addethem fot the entire fat 
required, cutting off ſo many places of patts in 
the faR, as there are in the factors : if there be 
any ciphers at the end of the facQors, exclnde 
rhem out by a perpendicular line, and receive 
them again inthe fat. To the exaRt underftand- 
ing of the places ; addition of indices is regli- 


I 


% 


fite. Pyehagoras his table is preſuppoled perteRly tf 
amnpriated in the memory,as a cio u can 


I 


of Arithwetick. +5 


| | N | 76543215 tndices 
2 416] 8110 Sora) :Fh fattors 
13'g'12/15 18,21 24127] 18268 partial 
71416129/24'29'32/36 - 36536 _ fart 
L1- Hate Lo Shs i Juli bh [arm 
5 636916654, 383628 falt 


; (6 [36'42.45,54|the indices 3 $1==4 
k- 7 14 49' 56 6g eclares that 448 233 
: 8 64 72|the right hand figure 
F 'g (81/3 will be under 4 the 
—— (naex that there will 
be 6 places, 
300» 50's 30Gen,6.15. 450000 cubical cus 
5) bits the ſolid capacity of Noahs Ark. 510 
| | ..—_— 
15,000 
| 365 3.0 
130 " 265 I K ,4.C,22,v.- 130 45 o0co 
' 47450the tumberof 10g5 
Sheep of Oxen So- 365 
lomon ipent in one 
yeet, | eg 
60 «20% 30 36000. Solompns Temple 
much exceeded. by Noakr Ark in the. ſolid 
CONE OQts : | 


P 2 Mulripli- 


_ 


An lacs 
23419375 

Multiplication in ſpecies 5175 
ATE the faRors Feich — 
the gn « or without any at 11746075 
all if chey be ſimple : ſo that 16445625 
if the fignes be homogeneal 11746875 _ 
the fa ſhall be adfirmative, 313 591890625 
if heterogeneal negative. 
duc. Bj b 4 0;b-o' B4F+K|6e|D+1 
in Of a [al y 3EC E 


fiet BO ba4a0 ba-ao|BY4FY+KY8eq|[DE+1E | 


duc, BClAE] A+E AD—B 


m B:IAEIIA+SE--D-G 
fier Bq CAq Eq Aq+A4E DA-DB-GA+BG 
+AE+Eq 


Aq+2AE+Eq quadrati Ge. 

A + E neſis in Binoms, 
Ac + 2AqE+4AEq 

AqE+2AEq4Ec - 

 Ac+ 3Aq E+43 A Eq + Ec cabs 


; 


Geneſis &c. ard to continuing,multiplying by © 


the binomial ide; the reſt of the ſcalary quan- 


ities or Poteſtates are begotten according tothe 


Fable beneath. 


The reaſon why-B x-G= 4+ BG is becauſe | 

[ef then juſt,and ſo-D B.For : 
that it is too much by B, and D,too much by G. 7 
wherefore in compenſation to-D B-G A which {© 
deny too much. BG, is affirmed. 


A x-G=-AG is 


1% WT 


- y - 
bu Pu LE : _- 
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Arithmetick of ” 


Ez 3; © 9 6 7 

I q © 9” <q: + qqc 
— I I 1 IT 
$60 2 g®> Og 1.28 
19 of MM _9o95. 728 2187 
4 16 64 256 1024 4096 16384 
5 25 135 625 3125 15625 781325 


6 36 216 1296 7776 46656 279936 

7 49 343 2491 16807 117649 $23543 

$ 64 512 4096 32768 262144 2097152 
9 $1 729 6561 59049 531441 4782969 
A Aq Ac Aqq Aqc Acc Aqqc 


6 
3 

4 Acc 

© 9 Aq ow: 6AqcE 
A 4AcE SAqqE 
A.AF 3AqE 6AQE ToAcEq mL. A. 1 

Ec EFEqq 5.91 6AEq 

4 Ecc 


The former of theſe two Tables proceed from 


Y 2 fingle fide or figure, the latter from a binomi- 


al, and ſerves for any polynomial. 
B 3 Expli- 


An Idra 


Explication in Numbers, . 


Rad, 8 *q _6'* 14] Radin, 

If 36] [Aq  216| Ac 

} 4/8 |2AE , 4312 Le of 

| ee .. | Eq $5 2188 |3&Bq 

if | 4096 =  \ I} VIVEY 

| 262 144 Cubus, | |} 
| Sdalſo from the Root 57209 ariſtth * 
if T0711675948809041761 qq: . 
| R604] 51... gf 
Ul 216] Ac : 
{i 43]2 ' [3AqE | 
; 2188 |z AEq pgnomon, 'N 
$4 64| Ec 

| nmnrnnn | en rn nd 
oF 262/1 44] Ac ? 
" 2/4 5 7(6 mage ; 
i 7168 |3AEq ; gnomon. q 
| ——— 
1 264'6'09 (| 288 000 Ac 4 
if T1 11284]2 80]0 3AqE 


729, Ec - 
Cube. EET TOS Br! gael | 
Divifon 


Dmwvifien Siaigeotss 


in at the lefr hand and after a ſufficient 


Bi 


articular dividend, that is not lefle then 
the Diviſor, is found, and ſuppoſing all the 
, Diviſor to be under writren ; take all che figures 
of the Diviſor out of all the figures of the Di- 
vidend equally and as oft as can be, then the 
2 Dlivifor multiplyed into the quotient haſt formd 
! andthe fa ſubdufted our of that parricular 
Dividend, remove the Divifor into the follow- 
ig places till the whole Dividend , making 
e of Cyphers ſer afcer for the fration pare, 
be wrought through ; Cuning off fo many 
places rom the right hand of the. Dividend, 
as there are Cyphers in the Diviſox. | 


—t - DS 
_ FS,1 » > $4 ew #».. 
- __ + ſits. 7 LEBSIET 


1 Dividend 22 
; [7 21 44% $'219 
; diviſor $)r44(18 quotient 27)183397 (6789 
: 84 x62963 
; 6 z8r + 
SubduRtion of indices ex- 2Z 


hibit the true place of the — exe 
Quotient,vis, 4— 1=3 183303 
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An Ide” 


ST Þ 
285747 3 
7375736 34 
46937116 419 
1987) 2456783910000(1236412873 
19874128 4 691 
1226412872 4 3976247 906 
1341-73 © 5999989 9 
and 7—3 =4 1173535 
which indicates II 
$ places Integr. 
q ” 24567839 


If the Diviſor ke irrational or infinite ſuch as 
this 1741306724587 + take as many figures 


as are fit and leflen the divifion every time 


after þ a place . | 
TY -->-- + | 
Becauſe — or —« — = b hence | 
b b I ; 


the proof of Multiplication by Divifion and 
vice verſa is manifeſt but both too - operous, 
the former may eaſier be tryed by ſubftraing 
3 of the ſeverall fads from the totall fad, as here 
Diviſion by adding the faRs, 

If Divifion in Symbols ſets the Dividend over 
| the Diviſor with berween them the ſame 
li fignes give + unlike — 


Ad- 


| of Arithmetick- 2r 
' Adplica BO ba-20 DE+1E BqC|AqEq 
of Bi'as'i' E BOME 
hoceſ® O |; b--0] D4t | B JAE 


In parts compare (or reduce) unlike terms, 
and multiply like for mulciplication : compare 
like and multiply unlike for diviſion reſolving 
oy integers which occur into parts fration- 
wiſe. 
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Extrattion of Roots or Analyſis. 


- AN = 
PE 


”X WW WW ED 


fb oeniture of ſcalary quantities, or powers 
ſpecious and numerous being well under- 
ſtood and praQiſed as before is 5 Anne woe : 
the method of Analyſis of any power will be 
obvious from this general precepr illuſtrated by 
a type ortwo. Having made diftinguiſhing- 

ations from the unite place, intermitring 
x place for q: 2 for a c&c. according to the in- 
terpoſition of complements, take the diagonal 
v4 Poteft as 


22 ' An Tas 
Poteſt as from the figures of che firſt point on 
the lefr hand, and put A its fide in the root 
place, then diyide the number to the next point 
which includes the gnomon by the diviſor 
rightly made up for E by which complete the 
gaomon 5 and ſubdut from the refidye; next 
imagine choſe rwo figures in the root place A, 
proceed for che diſcover of E and fo forward; 

ting the work adding ciphers conyenient 
when the number empowred is not truly figu- 


rae for the fraction part, 
Gi #) | 6 
off sf A.E 2x6|Ac 
; > f1 : gp way: 
9A diviſor _ ha 
48 Be Fgnom: _1*(9 8). diviſor 
it — 


, 14g wk 46 144 [gnomon; 

i! by the ſame: artifice 

ll the diſcovery of 364720587831329 . £98 
Wee, SOIIs c.will be (64309. 

209 of 107116 75948809041761 ; wat 


. 


qq will be(y7208, 
(0 q 


of Arithmitick, 23 
ſo vVq 144'= 12 the Churches numbet ; 
vq 666 = 25180697580112 += the num» 


ber of the beaſt 13 Apoc, ulc, 5 #yor + youy 
an010%-7w + 443 udy Te I4piy 9 AS Mr. Potter in 
his accurate. erat upon chat ſubjeRt: ler 
The new lighted pretender exprefſe the fide of 
I 2000 the ſetled Cube of the ne w Fers/alem, 


'Apoc. laſt, . 


Conclaſions. 


— wonderfull yariety of queſtions (iff 
the ſohition whereof the office of Arigh- 
metick doth in truth conſiſt) eſpecially ſuch, as 
m praCtice and ſecular dealings do occur {i 
we will not be unjuſt in wropging and deceiyi 
others ot our ſelves, dealing , that hack 
Ethnick hates) are almoſt reducible to-theſs 
Clafles: CO 
7. Suchqueſtions, wherein 3 Numbers, two; 
implying a Ratio, the 3* imerogatory,to which 
the firſt-tshomogeneal ; are given; belong, cis, 
ther to the Golden Rule Dere#, when mote: 
will bave more, or teffe lefſe,” an infallible. 
xzptripzoy'+ if-4'6 ells fold $6 5.tell me the price 
of 9 ells, Or'to the Golden Rule Reciprocal ; 
where more will havelleſſe; or tefſe more: ata; 
Ma gazine- of 'yicualls'ſerve 1006 TR 
we 4" PF 3 0 


24 An Idea © 
360'day", how many will the ſame farve'128 
days? 
| R. Queſtions, wherein 5 terms are given, 
3 or 4 Anticedents being condicionall to 2 or 
x conſequent being interrogztory': as if 46 
ards of Drapery 5 broad, coſt 197. ui 34. 
Po much ſhall 53 yards of lie full nat” is 
2and * of 4 wide, an example to” the firſt of. 
the 2% ſort. If 2 Philipps Dollars equall an; © 
and 15s. equall: + 2 Duccats , * how many 
Hars equall co 100 Duccats, belong tothe | 
oxble Golden Rule, © : |. 
3. Queſtions, wherein many Partners: A 
E 1 ©: waite their'adyencures ; ſuppoſe 'X $067; 
E556, 1428, O os; ſuppoſe for wnequalt- 
interyals of times A 16 months, E 12% Lg, 4 
0 8", and therevy to find the particular lofleag. 
gait! belonging rocach, if onely the former:avs. - 
1e Pipe, are reſolved by the; Rude, of ow - 
| Evey': if the latter or ſuch like whereby. the 
veſtion is more complicated, by the corft;: 
Gly called Rule of Fellowſhip with Time. -> 
4. Queſtions, wherein many things as 4, #; 
E,'D, E as Tobaccoes of ſeveral rates, A t:54-..: 
the pound, B 125. the pound; C 10s. Dl 4 
P74.aregivento be commixed at ſore meaty. * 
rate,the Cy74uwe are waat quantity $Q be tas 
ken of each: or beſides, the quanzir of oe © 
ſyppoſe' E 19. pound- is given; to, know. the. 
Ve x. F,. OV 


= 
. 
= 


4 + 
* 
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of Arithmetick. 25 
whole mixture limited, ſuppoſe 85 pounds are to 
3 be reſolved by [= Song alternate:or lallly the 

| prices of each, ' and quantities of each, 4.49 
pound, 40 pound,C 3o pound, D 25 pound, £ 
20 poiid,to ſearch what any quantity of the com> 
poungLis worth reduced to Allig ation Medial. 

%. Quettions, whecein there is Diftribrivn 
of numbers according to ſeyerall Ratioes defign- - 

4d in parts, fuch as this, G left his children 4,5, 
C,D at his deceaſe 5674 /. thus to beexhibited 

A ſhall bave 6 2 C B ſhall have 4 2 C ſhall bave'z -* 

> xo be 7 Co Do! 2PM 
What js each childs part to be known by Po- 
ſition ſingle? Or the.queſtion, is abour partition 
of numbers according to ſeveral Rarites be 
differences ,ar both not ceſolvable [by that ;"'as 
if G bequeathed $460 /. to ECD 
that A ſhall have r008 pound more then - 

& B 290 /. morethen C,8 D tw have 4 of 4, 
& E+ of B : is anſwered by Poſition Donble.. 

: 6,-The ſolution of chis laſt tor; and others 
more incrigates; 35. if A,.E, / ſhotld, reaſogi/in, 
this nyganer,” if I had 480 /, more then It 
faich A, 1-ſhould ha & as much as both Syn , 
faith -E 480 7. ade mine were <qualizo 
rwice as much as boch:yqu have ; / lankfif'f 
had 4801. #dded to nine I ſhould have thiigs 

.8-much as both you , how much had eachF 
Orif it were requized to find a number incxes 
-ſ6& by: & drawn: ho the ſame decreaſed; by;8 
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26 An Iau \ 
ſhould be 6.497 ſuch, as thele are to be refexred 
to the rule of e/E qnation, a" 

7. Queſtions of compounded- Intereſt of 
Anatociim, as 1® what is the amgunt of 56 // 
in 5 years at the rate of 1-6 cor int year of 


2% -an Annuity of 19 /, detained 11 yeats after 
the former rate,what will be the amount thereof? 
or 13% an Annuity of 15 /. to endure 6 years 
after the ſame rate , how much is it worth in 
ready. money ? The Performance whereof is 
oper to Geometrical Proportion continged, 
- $. Queſtions wherein are cerms ſuppoſed to 
proceed after equality of differences, as if A 
travailed 540 miles in 9 dayes, increafing his 
journey each day by 5 miles, how many miles 
went he the firſt, how maoy the laſt day? belong 
to Arichmetical proportion continued. 


v7 Golden Rale Direft. 
a M9 & 3-8 
| Be | 
the Rule — =6 and in B: Az:: B a 
. AB | B z 


PETE — andin. þ:@ :: B, Afor.— = 
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Aud a:6::A.B. for 8A bo 
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be this'o 5he Ratio adply= in- te fiſt | 
Atalogy. Golden. ; 


of Arithmatick. 


Golden Rule Reciprocal. 
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Double Golden Rule, 


The poſirure of the terms, firft the main 
” cauſe A, ſecondly thearcu:nttance B, nexectie 
& third Cin the hypothetical part,-in the conſe» 


= quential part, place them homogeneally. 2 40 
* SS ,. C 

* = 

f, Cz 

2 either by twoanalogies A. C :: and 
2 B.Ca b Cab A TY 


"NY m_— —- $* wn Cuts; wt Ye 


T BE - - | which is the Rule, if hs 
+ third place be yoid,but if thus A.B.. C. 
a. . . 
; 
AB CAB 5». A. 


A.B::a—— and if- = :: --, ——theRule, 
a jo 8 RH 


428 " An Ids © 
by the ſame Ratiocination if they were thug dif: 
poſited A.B, C.as BA :: b BA. and C. 


—_—_— - — 


b. b I 
BA y to BAy 


2 the Rule. 
= c & Ang: ſh: 
when there are 4 conditional terms if « = & 
ſh: dol. dol. 
and y=d tohow many Ang: ate « equal to 
Ang. * 
Ys ys rye > 
$:y i; 6. —and &: a5: — —— =7} 
#' '(8# | 
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n—_— g 
ye 
| : Rule of Fellowſhip. 


| A, B, C, D, E are theparticulars O= A+4B 
+C+D+E: andN che gain or loſs. 


: 
q 
45 
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4 - —_ 
: i re ie 
O : N :x£C _— gain 


C 1 or loſſe 


If: with time, then «, &, y, ., s the &' 
yerat 
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F of Artthmeric ng 
veral times and O = Ava + B«þ +C34D + 


Es 
| - to each maſs 
O:N:: Cy gain or loſſe 
F Do 
| , 
J ' 
.* & Alllgation, 


[TY 


« »; 


I Wl A Leernate;let A, B, C; D, E ſeveral prices, 
the mean price, dilpoſe the prices pers 
* dicularly, and M berwizc its next extremes, 
F faking each greater with a leſſer; alernacely 
; ſertirig down the difference berwixt the mean 
= price and cach of the reſt. | ; 
$ Lo E—M pl D-M = « 
I M B C—-M=a the 
pay v M—B=, ſeveral 
M—A=y uantities. 
E — | M—A=y y 


| ——_— 


Therefore x+A1+y43y = to the whole 
_* becauſe 2M = Ax$ Ba +. Ca + 


- , | 40> Agias « 
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- - toe 
— — Om_—_—— 
—— ———— _ 


he 
iS, na%6a4: 244 + '& = roo 
"230 «.- &l D./ .. 4: ) ” 
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Anh 
pale of A, « ated a 
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RY, 
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. To each new quantity 
py in that PRE, 
) y 
| | Again ſuppoſe the whole compofition » Were 
aff igned, alter the proportions thus, 


* tothe new 
quantities 
to make 
UP @. 


- Taft in medial! Jer A, B, > be RIPY ; 
tities given I nd y the phory of one quatiiey | 
of each, AO 

ror be Az +Bg Cy : TE ." 0 the | 
price of one quantity of t Etpixture, | 1 


Poſit ition, 


D divided into 5 perts required; ſo that 
A __ Proopy toE,E Tragruple | 3 
tol, I triple 65 H , O duple to U- 

Tet's for U then 2a=Q : Ge =1 : : 
24a =E 1204= A and ſay _ - 


2 2 0 3F 
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of Antthimetich, 31 
Th double pofition twice make ſuppdfition,mark 
the errors Feich exced. or rare the 
errors by their alternate poſitions; if the errors 
be homogeneal, divide the difference of the pro- 
duds by the difference of the errors, but if here- 
rogenea], divide the ſum of the produfts by the 
ſum of the errors, the quoticat ſhall be*the 
anſwer. x 


Arithmetical progreſſion, 


NAY nb 5 things are conſiderable 'a'= 
firſt term T = number of terms x = 
common difference «= laſt term z= ſym of al 
the "terms and T-1 — number of differences, 


2? asalſo Tx-x will be = &-e= ſum of the diffe- 
1 rences, any 3 of the: firſt 5 given the reſt ax@ 
* foundby the 20 propoti 


tions tollowing; as our 
great Engliſh Mathematician Mr.. Owghtred 


> hathdelivered them, Wy” 


I TotTa=27Z 


2Z 


$2 * 


| v&q—<q 
\i 2 Z=w=> 


8 Tx-X + 4—® 
27-204 T 
| Tq——T , 
22—2AT —=X | 
10 Tq—-T " 
| x Re 


| 
| 11 v/v; - $22x+ 2qrxat+= in = 
| '2' 3 
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23 6+X-TL=>s 
| 14 2 @ +X-TX 1 T —=3Z 
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Arithnntichof — 23 
2 Tw-2 Z 


I6 — —=L 


Xq X 


7  v— ToQ+tXo@-2ZX:;+*=06 
4 3 
2 64 X 449044X94Xq-27qX 
; I8—— -xv — 
q 2X 4xq 
| 22rTx x 
(UDO == rpmmen==s * 
i 2T 2 2 
4 2Z TX XxX 
» 20 —+— - - =s8 
2 ? 
Geometrical Progreſſion. \ 


A the firſt, £ the ſecond term, @ the laſt, N the | 
humber of the terms, z ſumme of the terms. 


gq g& fqq qc Fcc 
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& « B, a TEA 


« eq ,c ©4qq.- 9c 


Bqqe FHqcc 
= um Gec. ame 


— «qc 


Becauſe 


. 1 vo "_ 


a We bg 
Becauſe « & —— each drawn mto « tt will be 


& 
gc = 
« & draw each i" ic will bes . 
= ac.\o«s ow * Mt » 6qq 
pqe pee 
and @ . aqq ** 44 » fqcatd @ — the | 


«qc 
7 terme :: acc cc &c, 
Betwixt « & & to find mean proportionalls, 


f 
becauſce . &. - — draw each into *, 


as aq fa £q for one, again becauſes . Þ. 


« fc +* ny 
£4 - Dt ag each Into aq, Is Gy 
«qQ2 . « 8q » &c = for two, likewiſe eaqq . 
ac . 2q&q « ac. , 8qq for three &c. . ac- 
cording to the admirable Binomial Table , 
wherein all the intermediate ſpecies taken Þ 
without the #»cie , are mean proportionalls, Lf 
or « . vqq ac8 . wag «qBq .vqq af .. | 

. Becauſe @. 8 :: Z—o the ſumme of | 
all = | occadinats to Z—s ſumme of all che 
conſequents hence, [tt 


In Anatociſme let the Ratio be (= #&#« $:: 
then S will be the Ratiothe ſeycrall mwicwphas 


bs be continued chus, 
| BG DO Boo. Ge BY 


4 4. 8q- &c. 89q. -Bgc tes a E£qec. geec 
= £& in N= continually multipltyed =&qce= 
w, — & continually drawn into N= gccc 


* Bb. thenif a= : 
gray gg” The firſt 7, heorem, 


fcce t@ tt: 1, A Second Theorem. 
, Ba—aq fw—1 
| becauſe —— = =&.8 
\ þ—e Bt 
bou—a 
:: P = Penftons? Third 
&—# erate T heorem. 
$ or becauſeR.S :: = + . expreſſe it 


BE Ep the ſumme of * 
be 8-1 fu P.Z the Penſions. 


o Ba—r » 6<1:: ZL . ÞP Fourth T herow, 
k Ay... f> 3 
| Tr flo . 22 ——= —— iQ; 
br -$<:m fe! 


. C4 Þ—8 


F [ 4 . 
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£—1 ifh bv . fa: :: ſo the 

Annuity to continue any num- 

ber of Sw = Y to the pee Theorem, 
ſent worth «. Q_ 
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Aequation, 
O diſtinguiſh the data and the gueſfirs, 


for thoſe 1et conſonants for theſe yowells : 
Imagining that done 'that is required, by an 
Analytical mechod working according to the 
nature of the queſtion till ſome equalicy, viz. 
via candem quantitatem duohus modis expri- 
wends ( as the moſt acute Des Carres laith ) 
be found ; then reducing things known to one 
fide of the Arquation, the unknown (quatenas 
fers peſſir either by Antithefir which transfers 
data & queſita to each other fide under a colt; 
trary. fign , SA4SB=RC—RA will bee 
SA. + NA = RC — SB or 1/omeria, where 
any of the ſought. quantity is in 'a fration as 


E+D = Ts +R muſt be EC+DC= Y 


Eq—Bq +KC +RC . or Parabeliſmur, 4 
when the higheſt pecies. ſought is drawn. into þ 
any given ; then ler there be adplication of all 
the ſpecies, to that, known ſpecies Mc=DEq+# 
DgE thus < =Eq+ DE or Hypobibaſe 
KA 7 My Þ LOTS 


Arithmivick. Ft, 
" (ww, when all the given pecies are drawh into 
ſome degree of the tought, then depreſſion muſt 
be made by adplication of them to the loweſt 
ſpecies, Bq Eq = Eqq + CEc will be Eq 4 
CE=Bq . or if any ſpecies be expreſſed by 
+ a furd fide, raiſe the Arquarion to the powers 
themſelyes, if vq DA =R—S then DA= 
Rq=— 2RS + 5q. 
? Whea this ſeparation of certain from uncet- 
*'W tain is finiſht, by which the Aequation is 
| W brought to the ſimpleſt termes it can be: char 
© WY uncertain quantity will be either a fide or ſome 
* @ Superior Poreſt as, pure ; the Logiſtical ſolution 
”" & of both which kinds is manifeſt : But if the 
) B Poteſtas be: adfeted, the inveſtigution of the 
© Root will require much attention and labor 
7 © ſometimes: the Analyſis whereof will be un- 
5 7} derftood as ſoon as the Geneſs7 is explicated, as 
- 1 before in the pure or unadfeRed let them be ſuch 
© as theſe Aq 4+ BA=+Cqor Ac + BAq —=Dsg 
© BZ or Ac + CqA — Dc. or Aqc+BAqq = Garc. 
8% or Ac— BAq= Dc. or BA — Aq = Cq 
* fince ſuch are ſeldome otherwiſe thenBinomial in 
X relation to the notes of numbers in lead of 
= Aq4+BA — Cq imagine A=L the edu&i- 
tious fide, as before, or A 4 E it may be Q_ : 
A+tE:pl:A+4EinoB=Cq : that is Aq + 
2AE + Eq4+BA +BE—=Cq accordingly the 
reſt may be deſigned as in the Table. 
#4" Diagonal. 


A— 


exo axtc Eqq 
| Fqq 


BzAEq BEc 
CqEq 


__ 


toAcEq 10A SAEqq Ea- 
BEqq 


FE 


of _ Mt, 
er 648 qQ418L* 
x54. EF 
the geniture whereof 5g), 41 gf, 
in oumbers is-tis, | 


: , 3 


not much different , , B w 
but for the taking in © 4 = 

of 'thie coefficients, q W E gno- 
from the pure powers ft T; mon 
By: this cable the ./_7Þ__} _ 
compoſure of more 42/1 12 ſ=Aq4BA 
a ' #quations 10 24 3 AE 

may be ſet down. ler 6 4 Bqdgns 
now Lq418L 1'4 4| BE)md& 


==431568)4312 516 $| 


that is Lq be not pure but adfefted under L and - 
givenlong : 18 namely to know what number 
drawn into it ſelf and 18 is equalto'g.31568 
vr LeszzoL=143 $6197 namely z number” 
drawn into its ſquare and 30 the analyfis of 
he former thus, and other cubically adfe&ed 
nay be relolyed, . 


"An Idta © 
A more expedi- x $8 coef: 
tious method is ſet 751. 
4 3/1 5'6 $ 
down by that ex- ,—- K 
cellent analyſt Mr, ; N BA 
Oughtred , when . MA 
the ſpecies equally _610.76 8 
aſcend by ſuppo 1;2 | 
fins the abſolute | 18 
number givenare- als 
|. 


Rangle & made up r 6 
A c, Eq viz. ſuch 7.1. 
ws dre. bye 6 al; 312 ” 
middle ſpecies, And __1'2 #4 _ 
( if in the middle | 2.8 
ſpecies the higheſt [r_$ 
be negatiye) the co- 
efficient = B is the 
ſum = Z and ex- 
pounded of both” 
A, E. but if ad- = 
firmative, the: | coefficient the difference} 
=X=A-E, if negative expounded of A , i 
adfirmative of E. ; 

Z $3 Zq | 

3. Rule — - vu:—-&: = 

2 4 

Xq + X 
2:Rule vv: —TF&:;- —= 
. 4 - 3 , 


” 


| A Table of B drawnin- , 1406 
to N when the payment is | 
yeerly according to 6 in the 2 71723 6 
100 uſefull and the loga- > xp191016 
rithmes (the uſe whereof in Nx: = p 
thoſe queſtions of Anato. 4 4769 
cilme is DA not 1133822557 + 
in promptw, with feyeral 
Ratio's uſeful in pratice, & T14r35t9r "_ 
1. Like Planes in dupli- + 1150363025; 
cated ratio or as the ſquares F. 1159384857! 
of their homologal fides $ 702394007; 
viz, 272125 (Qu16, fta- g 116894789 
flo rute pole ) to 32 (Q18 10 117908476" 

, & the woodland pole) fo viz. 1 x ; 
26 acres ſtatute meaſure to 11898 298 5 J-. 
woodland meafure. I2 21912 19646 
fy 2. Like folids in tri li- T3 is 224 2$16 
7 cated ratio, Or as the cubes 4 13 92: 'F; 

= of homologal fides, viz. if 2126090394 

18 pownd * of powder will jg  -— : 
F charge a AD. tr a dis © 7 24396558177 
2 ameter in the concave cylin- 16. 2153014169 


(NF der is 1583333 of a foot: 17 2168195019 


how much- will charge a 3g | 
demicannon whoſe concave © © 2484286723 4 


Gameter js1353666 of an, 19. 313343933. 
inch, as 1340277388= 20 31194245347 
| Bates 577 bocmunÞ' ul gg 


” 41 


Py 


04 
889 ( Lo ow is | nſee36j6H / 
(Q 353666 )::; fo the charge 1845 16 


by the Reciprocal Rule you may find the 
charge of powdet that is fironger or wes 


ker. 
\ 2. Ratio 'of the Diam. t6 the Periph, 1 t 


$9. WNINCs,; : orq3183098 tot ::a5t 
1314759 3: fo the Q; Rad, Arca. 8s 1; 
197957 +: % Periph. Area. - 

4 lan Cone I. 3424759 3: : Diam. | 
Aus: i and 25 3 17354 :3 'Dq+ 


S 


. 5. In 2 Cylinder as t' . Jjr4rg5ng ©: 


am, « Axis 3 .Superfic. as 1 :. 47354 :: 
Dia « L : Solid. Jv 


26. Io w Sphere « t . 3pr4r59 23 Dqul 
Syperf. and as 1 ©: 15236 :: Dc. . Solid. 


Is Divide 1 by the wank o = gr the length 
2 plain foot: but by ſe "_ the 
zoth for a- ſolid nn to wins in the or 


pendicular height. _ 
ET pee Coneor Pyramis Bas 8:22 Ak. : 


# Ia a decured va: Baſwai: x bali: 


F of Arithmiti; 

baſinai + baſmmi, du&t in 7 Solid. 

min. cicli 
3 


10. In gaugeing 3 max. ciclh + 


du in long = capacity. ſay 
5330 +. } 
12618 :: Q Diam: | 


3 
Becauſe by experience the Cudic foot containes 
nigh 7 gallons and } of wine according to which 
the winegallon = 13 3 6803 the beer gallon= 


11575521, 


